A recent comparison' of molecular self-consistent field (SCF) theory2 and extended Hiickel (EH) theory3 has now resulted in a nonempirical method for approximating LCAO SCF wave functions of large molecules.
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The parameters for our method consist of only: (1) the molecular geometry, (2) the exponents of the Slater atomic orbital basis set, x, designated by a on center a and by 3 on center b, (3) diagonal Hamiltonian matrix elements (alphas) obtained by SCF procedures for chemically similar small molecules, and (4) (2) .
In Table 1 we illustrate the remarkable accuracy with which ethane parameters7 reproduce SCF results for methane: eigenvalues, Mulliken net atomic charges, and (1) is used. Although yielding excellent results if the carbon Is core is neglected, the extended Hickel method breaks down when the core is included. Since the method no longer works when an approximation is removed, we conclude that its success probably depends on a fortuitous cancellation of errors.1
We are, of course, not interested in reproducing wave functions of smaller compounds, but rather in obtaining good approximate wave functions8 for larger systems: since ethane contains a C-C bond and has been shown to reproduce the CH4 SCF wave function accurately, we expect its parameters to be ideally suited for calculating wave functions of larger saturated hydrocarbons. Similarly, ethylene and diborane1' should provide a suitable framework for conjugated hydrocarbons and boron hydrides. Besides further exploration and critical examination of the assumptions of this procedure, we are also using parameters from SCF calculations of others on such molecules as H2CO, NH3, HCN, C2N2, and more complex molecules, in order to obtain results on a number of derivatives of hydrocarbons and boron hydrides.
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